The expression of cell cycle proteins in neurons and its relevance for Alzheimer's disease.
Alzheimer's disease is a chronic neurodegenerative disorder characterised by typical pathological hallmarks such as amyloid deposition, neurofibrillary tangles and disturbances in the expression of various cell cycle proteins. A current pathogenetic hypothesis suggests that neurons, forced by external and internal factors, leave the differentiated G(0) phase and re-enter the cell cycle. This process results in neuronal de-differentiation and apoptosis and might contribute to an increased phosphorylation of the tau protein. There are a number of reports, however, describing the expression of cell cycle proteins in rodent or human brain under normal non-disease conditions. This might indicate that cell cycle expression of proteins in neurons is of physiological rather than pathophysiological relevance. Therefore, it needs to be carefully analysed whether the expression of cell cycle regulators such as cyclin-dependent kinases, cyclins or cyclin-dependent kinase inhibitors in neurons is a pathological hallmark that allows to discriminate between normal and disease condition. Here we attempt to summarise recent evidence for a dysfunction of cell cycle regulators in Alzheimer's disease, considering the potential functions of these molecules beyond cell cycle regulation.